Arabidopsis family GT43 members are xylan xylosyltransferases required for the elongation of the xylan backbone.
Xylan is the second most abundant polysaccharide in plant biomass targeted for biofuel production. Therefore, it is imperative to understand the biochemical mechanism underlying xylan biosynthesis. Although previous genetic studies have identified several genes implicated in xylan biosynthesis, biochemical proof of any of their encoded proteins as a xylan xylosyltransferase (XylT) responsible for xylan backbone biosynthesis is still lacking. In this study, we investigated the enzymatic activities of two Arabidopsis thaliana GT43 members, IRX9 (Irregular Xylem9) and IRX14, which have been genetically shown to be non-redundantly involved in the elongation of the xylan backbone. IRX9 and IRX14, alone or simultaneously, were heterologously expressed in tobacco BY2 cells, and microsomes isolated from the transgenic BY2 cells were tested for XylT activity using xylotetraose (Xyl(4)) as an acceptor and UDP-[(14)C]xylose as a donor. It was found that although microsomes with expression of IRX9 or IRX14 alone exhibited little incorporation of radiolabeled xylose, a high level of incorporation of radiolabeled xylose onto Xyl(4) was conferred by microsomes with co-expression of IRX9 and IRX14. Further analysis using fluorescent anthranilic acid-labeled xylotetraose (Xyl(4)-AA) as an acceptor revealed that up to five β-(1,4)-linked xylosyl residues were able to be transferred onto Xyl(4)-AA by microsomes with co-expression of IRX9 and IRX14. Furthermore, it was shown that xylooligomers ranging from Xyl(3)-AA to Xyl(6)-AA could all be used as acceptors for the xylosyl transfer by microsomes with co-expression of IRX9 and IRX14. Together, these findings provide the first biochemical evidence that IRX9 and IRX14 are xylosyltransferases that operate cooperatively in the elongation of the xylan backbone.